The rare earth-rich intermetallic magnesium compounds RE 4 PdMg (RE = Y, Sm, Gd) and RE 4 PtMg (RE = Y, Nd, Sm, Gd) were prepared by melting of the elements in sealed tantalum tubes in an induction furnace. These new Gd 4 RhIn-type compounds were characterized by X-ray powder diffraction. The structures of the gadolinium compounds were refined from single crystal X-ray diffractometer data: space group F43m, Z = 16, a = 1388.1(2) pm, wR2 = 0.0392, 381 F 2 values and 20 variables for Gd 4 Pd 1.14 Mg 0.86 and a = 1387.6(2) pm, wR2 = 0.0519, 409 F 2 values, BASF = 0.47(4) and 21 variables for Gd 4 Pt 1.07 Mg 0.93 . The gadolinium atoms build up palladium (platinum) centered trigonal prisms which are condensed via common corners and edges, leading to three-dimensional networks. The magnesium atoms form Mg 4 tetrahedra which show slight mixing with the platinum metal.
Introduction
The rare earth-rich parts of the rare earth (RE)-transition metal (T )-magnesium systems are characterized by the series of compounds RE 2 [2] , and RE 4 T Mg [3 -5] . The common structural motifs of these intermetallics are transition metal centered trigonal prisms of the rare earth metals. These prisms are condensed via common rectangular faces in RE 2 T 2 Mg, but via common edges and corners in RE 23 Ir 7 Mg 4 and RE 4 T Mg.
Cubic Gd 4 RhIn-type [6] compounds RE 4 T Mg have so far been reported with cobalt, ruthenium, and 0932-0776 / 08 / 0500-0600 $ 06.00 c 2008 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com rhodium as transition metal component [3 -5] . Members of this series exist with almost all rare earth elements. The chemical bonding peculiarities have been studied in detail for La 4 CoMg [3] and La 4 RuMg [5] . Depending on the valence electron concentration, the transition metal centered trigonal prisms exhibit different geometries and bond strengths. Keeping these bonding properties in mind, we have extended our investigations on the RE 4 T Mg compounds with respect to the transition elements of the nickel group.
The RE 4 NiMg compounds [7] exist with RE = Y, Pr-Nd, Sm, Gd-Tm, Lu. First property investigations on Gd 4 NiMg revealed antiferromagnetic ordering at 92 K. Gd 4 NiMg absorbs large amounts of hydrogen up to a composition Gd 4 NiMgH 11 . The hydride remains paramagnetic down to 2 K. Herein we report on the RE 4 PdMg and RE 4 PtMg compounds. In contrast to all other RE 4 T Mg series, the palladium and platinum series exist only for few rare earth elements.
Experimental Section

Synthesis
Starting materials for the synthesis of the RE 4 PdMg and RE 4 PtMg samples were ingots of the rare earth metals (Johnson Matthey or smart elements, > 99.9 %), palladium and platinum powder (Degussa-Hüls, 200 mesh, > 99.9 %), and a magnesium rod (Johnson Matthey, ∅ 16 mm, > 99.95 %). Surface impurities on the magnesium rod were removed on a turning lathe. Pieces of the rare earth ingots were first arcmelted [8] to small buttons under an argon atmosphere. The argon was purified before with molecular sieves, silica gel, and titanium sponge (900 K). Subsequently the rare earth buttons, palladium (platinum) powder and pieces of the magnesium rod (4 : 1 : 1 atomic ratio) were sealed in tantalum tubes under an argon pressure of ca. 700 mbar. The tubes were placed in a water-cooled sample chamber of an induction furnace (Hüttinger Elektronik, Freiburg, and type TIG 1.5/300) under flowing argon [9] and first heated for 2 min to about 1300 K, followed by another 2 h annealing time at ca. 920 K. Finally the tubes were quenched to room temperature. The temperature was controlled through a Sensor Therm Methis MS09 pyrometer with an accuracy of ±30 K. All samples could easily be separated from the crucible material. No reaction with the container was observed. The polycrystalline samples are stable in air over weeks.
EDX data
Semiquantitative EDX analyses on the crystals investigated on the diffractometer were carried out by use of a Leica 420i scanning electron microscope with GdF 3 , palladium, platinum, and MgO as standards. The experimentally observed compositions were close to the ideal one. No impurity elements heavier than sodium (detection limit of the instrument) were found.
X-Ray diffraction
The polycrystalline samples were characterized through X-ray powder diffraction (Guinier technique, imaging plate detector, Fujifilm BAS-1800) using CuK α1 radiation and α-quartz (a = 491.30 and c = 540.46 pm) as an internal (52) 7(1) % Pt2 a It should be noted that the refined coordinate set of the platinumcontaining compound formally had the opposite absolute structure with respect to the palladium-containing compound. Absolutestructure refinement revealed inversion twinning of the Pt compound (see Table 2 ). Table 3 ). standard. The cubic lattice parameters (Table 1) were refined from the powder data by a least-squares routine. The correct indexing was ensured through intensity calculations [10] taking the atomic positions from the structure refinements. Single crystals of Gd 4 PdMg and Gd 4 PtMg were selected from the annealed samples, and their quality was checked by Laue photographs on a Buerger camera (white Mo radiation). Intensity data were collected at room temperature by use of a Stoe IPDS-II imaging plate diffractometer in oscillation mode (graphite monochromatized MoK α radiation). Numerical absorption corrections were applied to the data sets. All relevant details concerning the data collections and evaluations are listed in Table 2 .
Structure refinements
The isotypy of Gd 4 PdMg and Gd 4 PtMg with the cubic Gd 4 RhIn type [6] , space group F43m (No. 216), was already evident from the Guinier patterns. The atomic parameters of La 4 RuMg [5] were taken as starting values, and both structures were refined using SHELXL-97 [11] (full-matrix least-squares on F 2 ) with anisotropic atomic displacement parameters for all atoms. Similar to Sm 3.92 Ru 1.16 Mg 0.92 [5] , the two gadolinium-based crystals also revealed too small displacement parameters for the magnesium sites, indicating transition metal-magnesium mixing. In the final cycles, these 16e sites were refined with Mg/Pd and Mg/Pt mixing, leading to the compositions Gd 4 Pd 1.14 Mg 0.86 and Gd 4 Pt 1.07 Mg 0.93 for the investigated crystals. All other sites were fully occupied within two standard deviations. Refinement of the correct absolute structure was ensured through calculation of the Flack parameter [12, 13] . The Gd 4 Pt 1.07 Mg 0.93 crystal revealed twinning by inversion. The final difference Fourier syntheses were flat ( Table 2 ). The positional parameters and interatomic distances are listed in Tables 3 and 4 .
Further details of the crystal structure investigation may be obtained from Fachinformationszentrum Karlsruhe, 76344 Eggenstein-Leopoldshafen, Germany (fax: +49-7247-808-666; e-mail: crysdata@fiz-karlsruhe.de, http:// www.fiz-informationsdienste.de/en/DB/icsd/depot anforde rung.html) on quoting the deposition numbers CSD-418861 (Gd 4 Pd 1.14 Mg 0.86 ) and CSD-418862 (Gd 4 Pt 1.07 Mg 0.93 ).
Discussion
The series of rare earth-rich magnesium intermetallics RE 4 T Mg has been extended with the synthesis of new compounds RE 4 PdMg (RE = Y, Sm, Gd) and RE 4 PtMg (RE = Y, Nd, Sm, Gd). For both series of compounds, the course of the unit cell volumes is compatible with the lanthanoid contraction, and the smallest cell volume is observed for the yttrium compounds.
The single crystal data of the gadolinium compounds showed a small degree of magnesiumpalladium (platinum) mixing on one of the 16e sites (Table 3) . This behavior has so far only been observed for Sm 3.92 Ru 1.16 Mg 0.92 [5] . Since the palladium and platinum atoms are slightly smaller than magnesium [14] , the cell parameters of the single crystals are slightly smaller than those determined from the bulk samples ( Table 1 ). The Mg-Pd (Pt) mixing is not surprising. Similar solid solutions have been observed for CeRh 1.262 Mg 0.738 [15] or YbAg 1.053 Mg 0.947 [16] .
The crystal chemistry of the RE 4 T Mg compounds has been discussed in detail for the series RE 4 CoMg, RE 4 RuMg, and RE 4 RhMg [3 -5] . For drawings and the discussion of chemical bonding we refer to our previous contributions.
